A Gram-stain-positive, aerobic, non-motile, short-rod shaped actinobacterium, designated THG-T2.14 T , was isolated from soil sampled from the rhizosphere of mugunghwa. Growth occurred at 10-40 C (optimum 30 C), at pH 5.0-10.0 (optimum 7.0) and at 0-7.0 % NaCl (optimum 3.0 %). Based on 16S rRNA gene sequence analysis, the nearest phylogenetic neighbours of strain THG-T2.14 T were identified as Microbacterium yannicii DSM 23203 T (98.8 %), Microbacterium trichothecenolyticum DSM 8608 T (98.8 %), Microbacterium arthrosphaerae DSM 22421 T (98.7 %) and Microbacterium jejuense KACC 17124 T (98.4 %). The major fatty acids were anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 . The polar lipids were diphosphatidylglycerol, phosphatidylglycerol, one unidentified lipid, two unidentified phospholipids and two unidentified phosphoglycolipids. The menaquinones were MK-12, and MK-13. The major polyamine was spermidine. The peptidoglycan contained ornithine, alanine, glycine, homoserine and glutamic acid. The diagnostic diamino acid was ornithine. The acyl type of the muramic acid was glycolyl. The whole-cell sugars were rhamnose, ribose, galactose, arabinose, xylose and glucose. The DNA G+C content of strain THG-T2.14 T was 71.2 mol%.
The genus Microbacterium was first described as the type species Microbacterium lacticum [1] . The genus Microbacterium was reclassified and lysine was described as the diagnostic amino acid [2] . Later, the species of the genus Aureobacterium, which contain ornithine in the peptidoglycan, was merged into the genus Microbacterium [3] . Members of the genus Microbacterium are ubiquitous in many environments, including soil, insects, human clinical specimens, marine environments and plants [3] [4] [5] [6] . At the time of writing, the genus comprised 97 species with validly published names. They are Gram-stain-positive and rodshaped. The colonies of most species are yellow, yellowbrown, light yellow, pale yellow or yellow-white. The optimum growth temperature is [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] C. The peptidoglycan contains lysine or ornithine as the diagnostic diamino acid [7, 8] . Here, we describe the phenotypic and genotypic properties of a novel strain (THG-T2.14 T ) representing a member of the genus Microbacterium.
Strain THG-T2.14 T was isolated from soil sampled from the rhizosphere of mugunghwa (Hibiscus syriacus L.), collected from Kyung Hee University, Yongin, South Korea (5 October 2015) (37 16¢33¢¢ N, 127 10¢40¢¢ E). The rhizosphere soil sample (1 g) was diluted to 10 À3 and 10
À4
, spread onto tryptone soya agar (TSA, Oxoid), and incubated at 30 C in the dark. After 1 week, a single colony was picked and restreaked repeatedly onto new TSA until purity was confirmed. The purified strain THG-T2.14 T was maintained in glycerol (25 %, v/v) 
Genomic DNA of strain THG-T2.14 T was extracted and purified by using a Biofact genomic DNA extraction kit. The 16S rRNA gene was amplified with the universal bacterial primer [9] . The 16S rRNA gene sequencing was performed by Biofact (South Korea). The obtained sequence was compared with available 16S rDNA gene sequences of validly named species in EzBioCloud (www.ezbiocloud.net/) [10] . Phylogenetic analysis was performed by using the software package MEGA version 6.0 [11] after multiple alignments of the sequence data by CLUSTAL_X [12] . The phylogenetic tree was reconstructed based on three algorithms: neighbour-joining [13] , maximum-likelihood [14] and maximum-parsimony [15] . Bootstrap analysis with 1000 replicates was performed to assess the confidence levels of the branches [16] .
According to gene sequence analysis in EzBioCloud, the BLAST T (98.4 %). The relationship of strain THG-T2.14 T and the closely related members of the genus Microbacterium is shown by the neighbour-joining tree in Fig. 1 .
Gram-staining was performed according to the KOH method [17] . Cell morphology was observed by using a transmission electron microscope (JEM1010; JEOL) after growth on TSA with 2 % agar at 28 C for 4 days. Growth was tested at different temperatures (4, 5, 10, 20, 25, 28, 30, 37, 40 , 45 and 50 C), and pH (pH 3-13, at 1 pH unit intervals) in 5 ml tryptone soya broth (TSB, Oxoid) at 30 C for 15 days. For the pH experiments, three different buffers were used (final concentration, 100 mM): acetate buffer was used for pH 3-6, phosphate buffer was used for pH 7-11 and potassium chloride-sodium hydroxide buffer was used for pH 12-13. Salt tolerance was determined in modified TSB prepared without NaCl and then supplemented with 0-12 % (in increments of 1 %, w/v) NaCl. The motility test was performed in sulfide indole motility medium (SIM, Difco). Anaerobic growth was tested on TSA incubated at 28 C for 14 days by using a BBL anaerobic jar with a GasPak EZ Gas Generating Container (Becton Dickinson). Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined with 1 % (w/v) N, N, N¢, N¢-tetramethyl-1, 4-phenylenediamine reagent [18] . Hydrolysis of starch, casein, cellulose, chitin, L-tyrosine, DNA, Tween 20 and Tween 80 was determined according to previously described methods [19, 20] . Growth on Reasoner's 2A agar (R2A, Difco), nutrient agar (NA, Oxoid), Luria-Bertani agar (LA, Oxoid), marine agar (MA, Oxoid) and MacConkey agar (MCA, Oxoid) was also tested. All the above tests, unless specifically indicated, were evaluated 7 days after incubation at 28 C. The antibiotic susceptibility testing of strain THG-T2.14 T was determined as described by Ad ekambi et al. [21] and NCCL [22] . M. yannicii DSM 23203 T , M. trichothecenolyticum DSM 8608 T , M. arthrosphaerae DSM 22421 T and M. jejuense KACC 17124 T were included as reference strains for biochemical tests under the same laboratory conditions. In addition, tests for evaluating carbon-source utilization and enzyme activities were performed with API 20NE, API 32GN and API ZYM kits according to the instructions of the manufacturer (bioM erieux).
The cells of strain THG-T2.14 T were Gram-stain-positive, aerobic, non-motile and short-rod-shaped (1.0-1.2 µm long and 0.4-0.6 µm wide; Fig. S1 , available in the online Supplementary Material). Morphological observation showed strain THG-T2.14 T colonies on TSA to be yellow, round and sticky. Strain THG-T2.14 T was found to grow well on R2A, TSA and LA, grow weakly on MA and NA, but not at all on MCA. Strain THG-T2.14 T grew on TSA at 10-40 C (optimum 30 C), at pH 5.0-10.0 (optimum 7.0) and in the presence of 0-7.0 % NaCl (optimum 3.0 %). The tests for catalase activity, oxidase activity, nitrate reduction and indole production were found to be negative. Strain THG-T2.14 T was able to hydrolyse Tween 20, cellulose and DNA, but unable to hydrolyse starch, L-tyrosine, casein, Tween 80 and chitin. Resistance (g ml
À1
) to antibiotics for strain THG-2.14 T : kanamycin (60), tetracyclin (30), chloamphenicol (50), erythromycin (80), cefurxime (100), amikacin (100), penicillin (>30) and ampicillin (50) ( Table S1 ). Physiological characteristics of strain THG-T2.14 T are summarized in the species description and a comparison of selective characteristics with related type strains is presented in Table 1 .
For determination of the DNA G+C content, genomic DNA was extracted, purified by using a Biofact genomic DNA extraction kit and degraded into nucleosides. The nucleosides were analysed by using a reverse-phase high-performance liquid chromatography (HPLC) system (Alliance 2690 system, Waters) [23] , and Escherichia coli DH5a was used as a reference strain. DNA-DNA hybridizations between strain THG-T2.14 T and their closely related strains were performed fluorometrically, according to the method of Ezaki et al [24] with modifications [25] , using photobiotin-labelled DNA probes and micro-dilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained for each sample were excluded and the means of the remaining three values were quoted as levels of DNA-DNA relatedness.
The DNA G+C content of strain THG-T2.14 T was 71.2 mol %, which lies in the expected range of DNA G+C contents of genus Microbacterium (65-76 mol%) [7] . DNA-DNA hybridization between strain THG-T2.14 T T . Data was from this study, except for the DNA G+C contents, peptidoglycan type, whole-cell sugars, menaquinones and amino acids of the reference strains (taken from [3] [4] [5] [6] ). All strains were Gram-stain-positive, rod-shaped and non-motile. all strains were positive for b-galactosidase, acid phosphatase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, assimilation of maltose, gluconate, salicin, melibiose, L-fucose, valerate, L-proline, L-rhamnose, N-acetyl-glucosamine, sodium acetate and glycogen. All strains were negative for indole production, lipase (C14), a-mannosidase, casein hydrolysis, L-tyrosine hydrolysis, assimilation of caprate, adipate, citrate, phenylacetate, suberate, 5-ketogluconate and 3-hydroxybenzoate. +, Positive; W, weak; À , negative; ND, not determined; Rha, rhamnose; Rib, ribose; Glc, glucose; Gal, galactose; Man, mannose; Orn, ornithine; Ala, alanine; Gly, glycine; Hsr, homoserine; Glu, glutamic acid. Glucose acidification
Alkaline phosphatase a-naphthol-sulfuric acid by charring at 120 C for 2 min. Fatty acids were extracted from the cells in the logarithmic phase of growth and identified using the Microbial Identification System (Sherlock Version 6.1; MIDI database: TSBA6) according to standard procedures [29] . The isoprenoid quinones were extracted from freeze-dried cells [27, 30] and then purified and analysed by HPLC [31, 32] . The amino acids of peptidoglycan in cell-wall hydrolysates were analysed by using pre-column derivatization with o-phthalaldehyde by using HPLC as described by Chen et al. and Hu et al. [33, 34] . The acyl type of the muramic acid was determined as described by Uchida et al. [35] . Whole-cell sugars were extracted from strain THG-2.14 T and analysed by TLC as described by Staneck and Roberts [36] . The polyamines were extracted and analysed by HPLC [37] [38] [39] .
The polar lipids of strain THG-T2.14 T were diphosphatidylglycerol, phosphatidylglycerol, one unidentified lipid, two unidentified phospholipids and two unidentified phosphoglycolipids (Fig. S2) . However, one unidentified lipid and two unidentified phospholipids appeared in the polar lipid profile of strain THG-T2.14 T , which was different from that of M. yannicii DSM 23203
T . The major fatty acid profiles (>5.0 % of total fatty acids) of strain THG-T2.14 T were anteiso-C 15 : 0 (44.4 %), anteiso-C 17 : 0 (19.9 %) and iso-C 16 : 0 (18.4 %) ( Table S2 ). The fatty acid profile of strain THG-T2.14 T was similar to those of other members of the genus Microbacterium, indicating that strain THG-T2.14 T is a member of the genus Microbacterium. The menaquinones were MK-12 and MK-13, which are common characteristics found in all known members of the genus Microbacterium. The diagnostic diamino acid of strain THG-T2.14 T was ornithine. The amino acids of peptidoglycan contained ornithine, alanine, glycine, homoserine and glutamic acid. Hydroxyglutamic acid could not be detected. The acyl type of the muramic acid was glycolyl. The whole-cell sugars of strain THG-T2.14 T were rhamnose, ribose, galactose, arabinose, xylose and glucose. The major polyamine was spermidine.
In summary, the major phenotypic characteristics of strain THG-T2.14 T were consistent with descriptions of the genus Microbacterium with regard to morphological, biochemical and chemotaxonomic properties. Meanwhile, the result of DNA-DNA hybridization and the phenotypic differences between THG-T2.14 T and its closest phylogenetic neighbours indicated that strain THG-T2.14 T should be assigned to the genus Microbacterium as a novel species, for which the name Microbacterium hibisci sp. nov. is proposed.
DESCRIPTION OF MICROBACTERIUM HIBISCI SP. NOV.
Microbacterium hibisci (hi.bis¢ci. L. gen. n. hibisci of the plant genus Hibiscus). The type strain is THG-T2.14 T (=KACC 18931 T =CCTCC AB 2016180 T ), isolated from rhizosphere soil of mugunghwa, collected from Kyung Hee University, Yongin, South Korea.
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